Aging is associated with changes in body composition. Cross sectional and longitudinal studies on aging and body composition have documented a decrease in fat-free mass due to aging.'2 As body fat mass has shown to remain unchanged or to increase slightly, the percentage of body fat usually tends to increase in older individuals. The fat distribution pattern of older individuals is characterised by the accumulation of fat, especially in the abdominal region,3 which a number of studies have associated with metabolic complications such as glucose intolerance, hyperinsulinaemia, non-insulin-dependent diabetes, hypertension, and dyslipidaemia.i These metabolic changes would contribute to augmented risk of cardiovascular diseases.
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The increase in fat percentage with aging is partly related to a decrease in physical activity.7 While many previous reports have focused on body composition in older athletes,89 much is still unknown about the fat distribution characteristics. We thought it worthwhile, therefore, to study the fat distribution patterns and body composition of older individuals who exercise regularly and compare them to those of younger athletes.
In the present study we examined the effect of regular exercise and aging on body composition and fat distribution, especially with regard to the proportion of visceral and subcutaneous fat. For this purpose, we compared young and older women who exercised regularly to those with very low physical activity levels.
Methods
Ninety six women were divided into four groups. The sedentary groups consisted of 33 young and 24 premenopausal middle aged women, and the endurance trained groups consisted of 19 young and 20 premenopausal middle aged women. The young women ranged in age from 18 to 25 years and the middle aged women aged from 40 to 52 years. The volunteers provided their written consent for participation in the study. All the subjects were healthy and were screened for chronic diseases such as cardiovascular disease, hypertension, diabetes, other endocrine disorders, and drugs. The trained subjects exercised regularly for one to two hours per day for three to six days per week, doing aerobic exercise such as running, cycling, or dancing. The sedentary The density of fat was taken as 900 (kg m'3).'0 The proportion of fat in adipose tissue was considered to be 0.80 according to Baker' and Garrow.22 Visceral fat mass was calculated as the difference between total fat mass (total body fat mass) and subcutaneous fat mass (subcutaneous fat mass). We confirmed that the deviation in duplicate visceral fat mass and subcutaneous fat mass measurements was 2.5% and 5.0%, respectively.
STATISTICAL ANALYSES
Means and standard deviations were calculated using standard statistical procedures. Statistical comparisons were made by a two way analysis of variance (ANOVA: factor 1 = aging, factor 2 = training status). The designated level of statistical significance was P < 0.05.
Results
The physical characteristics of the subjects are shown in 
Discussion
The procedure used to measure subcutaneous JI and visceral fat mass is understood theoretically; however, it has yet to be determined whether it reflects the actual body fat mass. We previously studied the relation between body fat mass measured by magnetic resonance < imaging and by the estimate used in this paper Therefore, we believe that the estimation method of determining subcutaneous fat mass and visceral fat mass in our experiment is appropriately accurate for our purposes. Our results show that exercising regularly decreases the body fat percentage of both young and middle aged women. However, middle aged women who exercised regularly clearly had a higher percentage of body fat than young women on similar exercise regimens. While it is known that aging increases body fat, the results suggest that physical exercise cannot fully suppress the increase in fat that results from aging. Kohrt et aP' conducted a comparative study (of young and middle aged men and women, both active and sedentary) and reported that regular exercise suppressed the increase in body fat caused by aging. They also found that mature athletes had higher percentages of body fat than young athletes. Similar results have been reported by other researchers.8 24 The fact that the visceral fat mass of sedentary middle aged women was 77% higher than that of sedentary young women confirms the increase in body fat caused by aging. The proportion of visceral fat mass with respect to total fat mass was 26.5% in young women and 39.3% in middle aged women. Borkan et alP also noted the increase in visceral fat mass caused by aging. Our study showed that both young and middle aged women could decrease their visceral fat mass by maintaining a regular exercise regimen. While the visceral fat mass ratio of active young women was 25.8%, similar to that in sedentary young women, in active middle aged women the ratio was 34.6%, which is considerably lower than in sedentary middle aged women. These results are shows in the figure, which gives the relations between total fat mass and visceral fat mass in young and middle aged women. Very few studies have been conducted on the effects of exercise on visceral fat mass,25 and to our knowledge no studies have taken the effects of aging into consideration.
The active young women in our study had much lower subcutaneous fat mass in all segments than the sedentary young women. Between the middle aged groups, the only differences noted were in the upper arm and trunk sections. There was no significant difference in the lower body segments among the middle aged women. Despres et alf6 reported that after 20 weeks of physical training skinfold thickness of the trunk decreased by 22%. The limb segments decreased by 12%, comparatively less than the trunk. Other studies also concluded that trunk fat mass responded to physical exercise by decreasing faster than the limb segment fat mass. All these results confirm our findings.
In conclusion, physical conditioning was effective both in young and middle aged women in reducing subcutaneous fat in the upper body, and in reducing visceral fat. Fat accumulation in the abdominal section has been shown to be closely related to the risk factors for arteriosclerosis. Physical exercise, especially in middle aged women, would contribute significantly to lowering these risk factors through reduction of fat in the upper body regions.
